hmgA, transcriptionally activated by HpdA, influences the biosynthesis of actinorhodin in Streptomyces coelicolor.
Homogentisate 1,2-dioxygenase (HmgA) converts homogentisate to maleylacetoacetate in the pathway of tyrosine catabolism in living organisms. Studies published to date have not elucidated the transcriptional regulation of hmgA and its biological function in Streptomyces spp. Here it is shown that the transcription of hmgA in Streptomyces coelicolor was activated by HpdA, an AsnC-type activator, in the presence of tyrosine. Disruption of hmgA led to enhanced production of diffusible brown pigment, suggesting that hmgA is required for tyrosine catabolism in Streptomyces coelicolor. The production of actinorhodin in the hmgA disruption mutant was several fold higher than that in the wild-type strain (M145), indicating that hmgA of tyrosine catabolism correlates with actinorhodin biosynthesis. Furthermore, S1 mapping showed that the transcription of actII-ORF4, a pathway-specific activator gene of actinorhodin biosynthesis, was increased in the hmgA disruption mutant. These results reveal the transcriptional regulation of hmgA and the positive contribution of hmgA disruption to the actinorhodin biosynthesis in Streptomyces coelicolor.